Ventrostriopallidal functional interconnections with cortical and quasi-cortical regions.
A total of 287 neurons were antidromically driven in quasi-cortical regions, i.e., anterior olfactory nucleus (24%), basolateral amygdala (13%), main olfactory bulb (4%), prefrontal cortex (37%), and in the hippocampal formation (22%) following macro- and microstimulation of the rat's ventrostriopallidal region (VSPR). In addition, a substantial number of units (n = 175) were also transynaptically affected in all these structures by shocks delivered to the VSPR. Excitatory effects were detected in 50 neurons (56.1% of responsive cells), 36 cells (40.4%) responding with inhibition of spontaneous discharges. Conversely, stimulation of cortical and quasi-cortical regions antidromically discharged (n = 37) or transynaptically affected (n = 151) units in the VSPR; 168 neurons were not responsive to VSPR stimulation. Axon collateralization (branching) of 14 neurons in anterior olfactory nucleus, basolateral amygdala, and hippocampal formation was revealed with the use of the reciprocal collision test. Conduction properties of 35 neurons, evaluated by paired-pulse stimulation, indicated that only 26% showed a significant increase in conduction velocity and a decrease in threshold during the supernormal phase. The present findings confirm and extend previous neuroanatomical studies that have, first, described strong interconnections between the neocortex and striatal structures, and second, that the VSPR as suggested by previous structural, hodological, and histochemical studies, seems to maintain a more close relationship with olfactory related structures than hitherto suspected.